With power rating enhancing unceasingly, the increasing demand for highpower PFC converters is more strong, but the traditional boost PFC (Power Factor Correction, PFC) converter is only suitable for small and medium-sized power occasions. By using the interleaved technology, the current stress of switches can be decreased, the ripple of the input current and switching losses can also be reduced, and the power rating of the PFC converter can be improved. Interleaved boost PFC is very suitable for high power occasions. Inductance influence on the characteristics of interleaved parallel boost PFC circuit is studied. So different material inductance and inductance value are designed, and the characteristics of interleaved parallel boost PFC circuit are studied in this paper. Experimental results are included for a prototype boost converter converting universal ac input voltage (85-265 V) to 400 V dc output at up to 1 kW load.
INTRODUCTION
Nowadays the AC-DC converters with pulse width modulation (PWM) are widely used in energy conversion systems. The application of these converters has been disseminated as power sources for a great variety of electronic loads. In order to increase efficiency in energy conversion, the active power factor correction is used to allow reduction of volume and weight of the rectifiers, as well as to obtain waveforms of input current with low harmonic content. Because of the rapid development of power electronics technology, power electronic devices are widely used. This may cause serious harmonic pollution, posing a serious threat to the health of the grid. Power Factor Correction technology is a good way to solve the problem of harmonic pollution caused by Power electronic devices. The topologies presented in literature seek to accomplish the power factor correction with minimum energy losses in power semiconductor devices. A topology largely used for power factor correction consists of a full bridge rectifier diodes in the input stage, followed by a boost converter. However, the conduction losses of this topology are quite significant when compared to bridgeless topology [1] [2] .The bridgeless technique integrates the rectifier stage with the high-frequency converter, eliminating the full bridge rectifier, allowing considerable reduction in conduction losses. Another interesting technique is the interleaving technique of converters cells [3] [4] . The interleaving allows division of efforts in power semiconductors; moreover, causes an increase in the frequency and the cancellation of a portion of the current input ripple, allowing to reduced weight and volume of the input EMI filter. The converter structure proposed in this paper is based on a modified boost structure. The proposed topology integrates the bridgeless and interleaving techniques [5] .So this article will use bridgeless interleaved boost PFC converter as the research object to study the characteristics of the bridgeless interleaved technology. Different material inductance and inductance value are designed, and the characteristics of interleaved parallel boost PFC circuit are studied in this paper. Experimental results are included for a prototype boost converter converting universal ac input voltage (85-265 V) to 400 V dc output at up to 1 kW load.
DESIGN of BRIDGELESS INTERLEAVED BOOST CONVERTER
In comparison to the boost ac-dc PFC converter, the bridgeless boost PFC topology avoids the need for the rectifier input bridge, yet it maintains the classic boost topology. It is an attractive solution for applications at power levels greater than 1 kW, where power density and efficiency especially critical. This topology solves the problem of heat management in the input rectifier diode bridge. The bridgeless boost interleaved PFC converter topology is presented in Figure 1 . The PFC Controller is adopted IR1155, The μPFC IR1155 power factor correction IC, based on IR proprietary "One Cycle Control" (OCC) technique, provides for high PF, low THD and excellent DC Bus regulation while enabling drastic reduction in component count, PCB area and design time as compared to traditional solutions. The IC is designed to operate in continuous conduction mode Boost PFC converters with average current mode control over 85-264VAC input line voltage range. Switching frequency can be programmed to anywhere between 48kHz to 200kHz based on the specific application requirement. In addition, IR1155 offers several advanced system-enabling and protective features such as dedicated pin for over voltage protection, cycle by cycle peak current limitation, open loop protection, VCC UVLO, soft-start and micro power startup/sleep-mode with IC current consumption less than200μA. The sleep mode, invoked by pulling the OVP/EN pin low, enables compliance with standby power requirements mandated by regulations such as Energy Star, Green Power, Blue Angel etc. The interleaved inductors are designed to meet the requirement of high power factor over a wide range of ac-line voltages. As the inductance value of an inductor decreases at higher operating currents, the nominal value of inductance is designed at maximum operating current, corresponding to full load condition (1kW) at lower line voltage (85Vac).The inductance value is determined by the switching frequency, which is set at 80kHz, and the current ripple of each boost leg, which is selected to be equal to 20% (Δi) of the maximum ac current, The boost inductors (Lm1 and Lm2) are selected based on the maximum allowable input ripple current. In universal applications (e.g., 85 V to 265 V RMS input) the maximum input ripple current occurs at the peak of low line and for this design the maximum input ripple current was set to 30% of the peak nominal input current at low line. The following calculations are used to select the appropriate inductance for Lm1 and Lm2. Where, variable D is the converters duty cycle at the peak of low line operation. The max duty cycle Dmax is as equation (1) Where Vo is output voltage, Vinmin is minimum ac input voltage Variable K(D) is the ratio of input current to inductor ripple current at the peak of low line operation as equation 2.
(2) ΔIL is the boost inductor ripple current at the peak of low line based on the converters input ripple current requirements as equation 3. Where f is Switching frequency 80kHz
EXPERIMENT RESULTS
In order to study different inductance material and inductance value influence on characteristics of interleaved parallel boost PFC circuit, and TDK ferrite N97 and Magnetics Kool Mμ 77090 materials are selected as magnetic core of inductor. Ferrite core is adopted EE42/21, boost inductance (Lm1 and Lm2)value is 265, 835μH,1000 μH and Kool Mμ core is adopted ring cores, boost inductance(L1and L2)value is 135, 260, 570, 837μH. Input voltage and current waveform is as figure 2, yellow waveform is voltage, blue waveform is current, the current wave is close to sinusoidal waveform. Current waveform of inductor and voltage waveform of switching are as figure 3, green waveform is voltage and blue waveform is current, the underpart waveform is partial enlarged view form the upper part waveform. Figure 3 to figure 6 is relation between input voltage and power factor and efficiency, boost inductors (Lm1 and Lm2)is adopted byTDK ferrite N97 material, boost inductors value is 135,265, 570, 837μH. Power factor decreases with the increase of input voltage, but Efficiency increases with the increase of input voltage. The input current decreases with the increase of input voltage, so power loss of power device increases with the increase input current. Overall consideration of power factor and efficiency the boost inductor with 570μH is better than the others. 
CONCLUSIONS
Relation between input voltage and power factor and efficiency is studied in this paper. Power supply is adopted Ferrite Material, power factor decreases with the increases of input voltage, efficiency increases with the increase of the input voltage, boost inductors with 537 μH is better than the others. Power is adopted Magnetics Kool Mμ, efficiency increases with the increase of the input voltage, power factor is nearly stable under lower voltage, then decreases with the increases of input voltage. So characteristics of Magnetics Kool Mμ must be considered in design of switching power supply.
